AbstrAct -The aim of the study was to investigate the effects of hot season on gene expression and protein secretion of ApoB 100 in transition dairy cows. Hot season strongly down-regulated ApoB 100 gene and protein expression. This condition and the higher circulating NEFA were responsible for the higher lipid accumulation in liver of heat-stressed transition cows.
was recorded by automatic electronic recorders. BCS of cows was scored weekly. Blood samples were taken at 08.00h from the jugular vein at -30±2, -18±2, and -4±1 d prepartum and 3, 17, and 35d postpartum. Blood samples were collected in Vacutainer tubes containing Li-heparin as anticoagulant agent and put in ice. Within 2 h blood samples were centrifuged and plasma was thus separated. Plasma was analyzed for NEFA (Wako Fine Chemical Industries, Dallas, TX) , and ApoB100 [single radiant immunodiffusion (SRID) assay, Metabolic Ecosystem, Miyagi, Japan]. Liver biopsies were performed on d -30, 3, and 35 relative to day of calving after first locating the liver by ultrasound (Bernabucci et al., 2004) . After collection an aliquot of liver tissue was put in a 10% neutered buffered formalin for histopathological examination. A second aliquot of liver tissue was rinsed in RNase-free water, frozen in liquid nitrogen and stored at -80°C until the quantitative real-time PCR (rt-PCR) and SRID assays. The degree of lipidosis was quantified on a percentage scale with estimation of the amount of liver parenchyma affected according to the size of lipid droplets (micro-and macro-vesicular), and distribution of affected cells (single cell, focal, perilobular, centrolobular or diffuse) using a 5-point scale. Gene expression of ApoB 100 was measured by quantitative rt-PCR. Total RNA was extracted by homogenizing liver tissue in QIAzol Lysis reagent (Qiagen, Chatsworth, CA) according to manufacturer's instructions. Total RNA (1µg) was reverse transcribed with ImProm-II reverse trascription system (Promega, Madison, WI). Aliquots of cDNA were subjected to rt-PCR using a Quantitect SYBR Green kit (Qiagen) and the following bovine primer pairs were used: ApoB100 (3' GCAGTTAGTTTCTCCTTGGCACTC; 5' AGAAAGAATTGAAGCGCACC-CA), and RPS9 (3' CCTCGACCAAGAGCTGAAG; 5' CCTCCAGACCTCACGTTTGTTC) as internal control. rt-PCR was carried out with LightCycler 3.5 amplification system (Roche Applied Science, Indianapolis, IN) according to the manufacturer's instructions. Extraction of hepatic proteins was performed after the isolation of total RNA according to manufacturer's instructions. The resulting preparation was analyzed for total proteins (Pierce, Rockford, IL) and cellular ApoB 100 by SRID. Cellular ApoB 100 concentration was expressed as µg/µg of total proteins. Plasma ApoB 100 concentration was expressed as µg/mL. Data were analyzed as repeated measures using the GLM procedure of SAS  (SAS, 1999). Least squares means were separated with the PDIFF procedure of SAS  . Significance was declared at P<0.05.
results and conclusions -During SP, either the day (9-20 h) or night (21-8 h) THI was below 72, which represents the upper critical THI established for dairy cows. In SU, the mean daily values of THI were 79.5±2.9 during the day, and 70.1±4.7 during the night. Furthermore, during summer, three heat waves (a period of at least 3 consecutive days during which recovery hours were less than 10) were detected. Results are reported in table 1. Compared with SP cows, the milk yield was lower in SU cows. BCS began to decrease approximately 15d before calving only in SU cows, whereas in SP cows BCS started to decline after calving. Around calving NEFA were higher in SU cows, and started to increase before calving only in SU cows. ApoB 100 gene expression decreased after calving and showed lower values in SU cows compared with SP. Cellular ApoB 100 had the lowest values 3 d after calving in both groups. SU cows had lower values at -30 and 35d from calving when compared with SP cows. Plasma ApoB 100 concentration significantly decreased at parturition in both groups. Fat accumulation in liver was higher in SU cows before and after calving. Down-Downregulation of liver synthesis and a reduction of ApoB 100 secretion in the periparturient dairy cows (Gruffat et al., 1997; Miyamoto et al., 2006) has been reported. In our previous paper (Bernabucci et. al., 2004) we reported a down-regulation of ApoB 100 at transcriptional level in the early postpartum period, and suggested that this decrease could be consistent with decreased synthesis and/or secretion of VLDL from liver during the periparturient period. The decrease of BCS, the high NEFA and the presence of liver lipidosis before calving are not common in dairy cows. Those changes would indicate a severe alteration of metabolic status before calving which is not only explainable by heat stress conditions. In both seasons, cellular ApoB 100 paralleled changes of ApoB 100 mRNA only comparing data before calving (-30d) with data after calving (3 or 35 DIM). In contrast, after calving (3 vs. 35 DIM) cellular ApoB 100 did not correspond with its mRNA expression. Data clearly indicate that the regulation of ApoB 100 would take place both at transcriptional and post-transcriptional levels. The present study provides the first evidence on the effect of hot season on ApoB 100 gene and protein expression. Hot season strongly affected lipid metabolism. references -bernabucci, U., Ronchi, B., Basiricò, L., Pirazzi, D., Rueca, F., Lacetera, N., Nardone, A., 2004. Abundance of mRNA of apolipoprotein B 100 , apolipoprotein E and microsomal triglycerides transfer protein in liver from periparturient dairy cows. J. Dairy Sci. 87:2881-2888. collier, R.J., Beede, D.K., Thatcher, W.W., Israel, L.A., Wilcox, C.J., 1982. Influences of environment and its modification on dairy animal health and production. J. Dairy Sci. 65:2213-2227. Gruffat, D., Durand, D., Chilliard, Y., Williams, P., Bauchart, D., 1997. Hepatic gene expression of apolipoprotein B 100 during early lactation in underfed, high producing dairy cows. J. Dairy Sci. 80:657-666. Grummer, R.R., 1993. Etiology of lipid-related metabolic disorders in periparturient dairy cows. J. Dairy Sci. 76:3882-3896. Lacetera, N., Bernabucci, U., Ronchi, B., Nardone, A., 1996. Body condition score, metabolic status and milk production of early lactating dairy Body condition score, metabolic status and milk production of early lactating dairy cows exposed to warm environment. Riv. Agricoltura Subtrop. . Myamoto, T., Sugiyama, Y., Suzuki, J., Oohashi, T., Takahashi, Y., 2006. Determination of bovine serum low-density lipoprotein choDetermination of bovine serum low-density lipoprotein cholesterol using N-geneous method. Vet. . ronchi, B., Bernabucci, U., Lacetera, N., Verini Supplizi, A., Nardone, A., 1999. Distinct and common effects of heat stress and restricted feeding on metabolic status of Holstein heifers. Zoot . Nutr. . sAs, 1999. User's Guide: Statistics, Version 8. SAS Institute Inc., Cary, NC, USA. 
